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Introduction
Postoperative supraventricular tachyarrhythmias are common complications of tbe Fontan operation. Atrial flutter as well as other forms of atrial reentry tachycardia have been described.^""* Treatment, including antiarrhythmic agents and antitachycardia pacing devices, have met with variable success."* Permanent interruption of atrioventricular (AV) conduction by electrical or surgical ablation may be the only method available to ameliorate the symptoms associated witb the rapid ventricular response that can accompany the atrial arrhythmias."' ^ In tbis report we present a patient with complex congenital heart disease, who, following the Fontan operation, developed intractable chronic symptomatic atrial arrhythmias. His-bundle mapping and radiofroquency ablation (REA) was accomplished in the operating room.
Case Report
An 18-year-old woman with an unbalanced AV septal defect (AVSD), large inlet ventricular septal defect, small left ventricle, double outlet right ventricle, underwent banding of the pulmonary artery at 9 months of age. At 5 years 6 months of age she underwent a Fontan operation involving suture closure of a secundum atriai septal defect and right atrial appendage to main pulmonary artery (MPA) anastomosis. The MPA was oversewn at the site of tbe previous band, and a patch was sewn into tbe right atrium so as to exclude the AV valve and coronary sinus (CS) from the caval return, Chronic recurrent atrial tachycardias in the form of intraatrial reentry and atrial flutter, requir-PACE. Vol. 16 July 1993, Part I ing multiple hospitalizations for transthoracic DC cardioversion. complicated her late postoperative course. Antiarrhythmic drugs (including: digoxin, quinidine, digoxin and flecainide, and digoxin and amiodarone) were administered without consistent improvement. At 16 years 9 months of age a transvenous antitachycardia pacemaker (Intertach II, Intermedics, Inc., Angleton, TX, USA) system was placed in the physiological right atrium. Despite satisfactory function of the pacemaker along with a number of different drug combinations, she continued to have frequent symptomatic episodes of tachycardia with a rapid ventricular response. It was decided to attempt ablation of AV conduction.
At age 18 years and 9 months, the patient underwent electrophysiological study. A 7 French Mansfield electrode catheter (Boston Scientific, Watertown, MA, USA) was passed retrogradely from the aorta to the systemic ventricle and into the pulmonary venous atrium. Failure to obtain a His-bundle electrogram resulted in unsuccessful RFA (Radionics generator RFG-3C. Burlington, MA, USA) of the AV conduction tissue. Five days later the patient underwent operation. After establishing cardiopulmonary bypass, mapping of the AV node was attempted on the atrial side of the AV valve (AW) ring near the CS; however, no Hisbundle electrogram could be recorded. Cryoablation was attempted, with transient 2:1 AV block observed during the tenth trial. Due to the prolonged pump time, the procedure was terminated and a DDD (Relay. Intermedics, Inc.) pacemaker was implanted.
Due to the failure of the first two procedures to improve the patient's vulnerability to her severely symptomatic and life limiting arrhythmias, reoperation was performed 5 days later. After institution of extracorporeal circulation, the pulmonary venous atrium was opened by removing the previously placed patch. Using a handheld 7 French Mansfield quadripolar catheter, with a 4-mm electrode tip, mapping was performed in the region of the triangle of Koch, the AV valve ring, and the CS; however, a His-bundle electrogram could not be recorded. Nonetheless, because of the presumed proximity of the underlying AV conduction tissue, muhiple (unsuccessful) trials of RFA were delivered in this area. The catheter was then passed into the ventricle and its tip positioned in the AV groove underneath the posterior leaflet of the common AW. Manipulation of the catheter tip by the exploring finger inserted through the AV valve into the ventricle produced transient AV block. To place more precisely the catheter's electrode tip against the AV groove, the posterior leaflet was incised 2-3 mm from the annulus, and the catheter passed beneath it against the AV groove, yielding a His-bundle electrogram (Fig. 1) . Radiofrequency energy delivered at this site produced complete heart block (Fig. 2) . The AV valve was repaired and the operation completed. The patient was discharged from the hospital 2 weeks later, with complete heart block and a normally functioning DDD pacemaker.
Discussion
This report underscores several new, critical considerations in the management of intractable atrial arrhythmias in the post-Fontan patient. First, transvenous access to the AV node and His bundle may be difficult to achieve because these structures and their radiological landmarks are often excluded from the systemic venous return. Although intraoperative mapping in patients with AV septal (AV canal) defects is useful in delineating the AV conduction tissue,'" we were unable to detect in this patient the His-bundle potential mapping from the atrial side of the AV groove, most likely due to the complex AV anatomy and the displaced AV conduction system away from the usual anatomical landmark at the apex of the triangle of Koch." This failure to record the Hisbundle potential resulted in unsuccessful cryoablation and RFA within the atrium. Second, transvenous pacing of the ventricle following creation of complete heart block is not feasible in the patient following the Fontan operation for two reasons: the single systemic ventricle cannot be accessed from the systemic venous circulation, and, because of the risk of arterial emboli developing from an arterial endocardial pacing lead, an epicardial lead system is required. Third, the cryoablation technique required two different probes, one for mapping and one for ablation, effectively dissociating the mapping and ablating procedure, and thus adding a step that could introduce error in the exact placement of the ablating catheter. The use of the catheter with the electrode at the tip for mapping and ablation eliminates this potential problem. Finally, the His bundle itself, rather than the AV node, may be the more suitable target for mapping and ablating AV conduction in the patient with anatomical defects in the region of the AV canal. Although in our patient this target was reached through the AV valve at surgery, it is quite conceivable that the intraventricular bifurcating portion of the His hundle couid be mapped and ablated from a transvenous retrograde aortic to ventricular approach exploring the AV groove with the electrode tip, rather than crossing retrogradely the AV valve and attempting {as we unsuccessfully did) to map and ablate the penetrating
